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Forward-looking windshear systems are developing to a point (particularly the 
infrared sensors) where their interface with the cockpit and reactive windshear 
systems needs to be defined. As airlines retrofit their aircraft with reactive 
windshear systems, it is important that we recognize that onboard windshear systems 
of the future will be a combination of both forward-looking and reactive elements. 
Today's reactive systems need to be built with the capability to interface to the 
forward-looking systems of tomorrow. This presentation is a first step at looking 
at the requirements and defining interface standards for integrated forward-looking 
and reactive windshear systems. Undoubtedly the requirements for interfacing these 
types of windshear systems will change as the technology changes. 

2.0 PFFINITIONS 

It is important that we comunicate from a c0rmK)n baseline. Therefore, 
definitions shown on Slide No. 2 will be used throughout this presentation. 
important points to remember are: 

the 
he 

1) Each type of windshear system performs a different task. 
1 ookina svste ms are different from predictive svste mq which are different from 
react ive svstemi. 

Therefore, forward- 

2 )  The caution and warning alerts are always controlled by the reactive system. 
Looking at the best failure modes for the total (forward-looking, predictive, 
and reactive) system, the forward or predictive systems should not operate 
without a reactive system. Yet, the reactive system must operate without the 
fornard or predictive systems. 

3.0 BLOC K DIAGRAM 

What discussion of interfaces would be complete without the block diagram. A s  
can be seen in Slide No. 3, the predictive and reactive systems can be combined i n t o  
one LRU. Predictive elements (sensors and algorithms) can be readily incorporated 
into the reactive systems without the need for separate dedicated sensors or LRUs. 
The fomard-looking and reactive/predictive systems will comnunicate over standard 
ARINC 429 data busses. The reactive/predictive system will supply the forward- 
looking system with data to help it perform it's function. The forward-looking 
system will then supply the reactive/predictive system with data to activate the 
alerts or perform some precise threshold adjustment. 

allows the flight crew to see the position of the event relative to the aircraft 
position or to display additional data (winds) concerning the event. It is foreseen 
that this would only be used by the flight crew when the aircraft was not i n  takeoff 
roll , takeoff, approach, or go-around. 

The forward-looking system will interface to a situational display which 
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The dedicated digital flight recorder is shown to emphasize the need for a 
recorder interface which will be used in the certification of any of the three 
(reactive, predictive, or forward-looking) windshear systems. 
as part o f  the development process and flight test of the forward-looking system 
would be used to demonstrate the nuisance characteristics and possibly the 
determination of Val id windshear detections. 

Data that is gathered 

1 4.0 ANNUNCIATION OPTIONS 

Now that we have integrated the systems in the aircraft we need to define and 
provide the proper annunciations to the flight crew. Current reactive annunciations 
(as defined in AC25-12) are indicated on Slide No. 4. If we extend this philosophy 
of flashing amber meaning headwind or updraft (unstable air), then a steady (steady 
because it's predictive) amber could also w a n  a detected unstable aimass. Note 
that this is only valid in approach and although the annunciation activation occurs 
once a minimum landing configuration is selected, the predictive system is gathering 
data throughout the entire descent profile. 

only the cold downflow (decreasing performance), while the DOPPLER or LIDAR can 
detect only the outflows (increasing and decreasing performance) we can simplify and 
determine that if any type o f  forward-looking system has detected a decreasing 
performance shear and the aircraft is in a potentially low energy state (takeoff 
roll, takeoff, approach, or go-around) then the action is the same as if the 
reactive system had detected the shear, ie., activate the flashing red warning lamps 
along with the windshear aural warning annunciation. 

Fomard-looking systems are a bit harder to categorize. Since the IR detects 

It is recognized that other options are open. The type of information 
displayed on a situational display when the aircraft is outside of the low energy 
state, such as outside the outer marker or as a clear air turbulence indication are 
examples. These displays are separate and independent o f  the interface to the 
reactive system. 

I 5.0 DATA BUS PARAMETERS 

Slide No. 5 defines the types o f  data the reactive system has access to and 
should be sent to the forward-looking system to simplify its interface to the 
aircraft. The forward-looking system would use these inputs to perform scanning 
stabilization, sensor cross check, and mode transition, thereby allowing the two 
systems to work together. 

Slide No. 6 defines the typical data that is available from a fomard-looking 
system that could be sent to the reactive system. 
level would be used to activate the red warning alert. 

The hazard index or intensity . 
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